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Abstract 
This paper empirically explores lots of students in college for their hierarchy of needs and incentives to learn, and 
finds the linear relationship between them. With the survey, it’s be found that there are some kinds of factors 
influence the students needs order. The paper gives several diagrams to show these important factors which affect the 
college students’ hierarchy of needs most. The paper also finds the change of the student’ hierarchy of needs will 
affect the variety of incentives to learn. Then the paper develops a model for qualitative analyze this relationship. 
Numerical examples are used to demonstrate the performance of the model. With this model the correct and useful 
methods can be easily selected for students to incentive according to their types of hierarchy of needs. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [name organizer] 
Keywords-hierarchy of needs, incentives to learn, college 
1.  Introduction 
Chinese higher education at the undergraduate level is divided into three-year and four-year programs. 
The former is offered not only at short-cycle colleges, but frequently also at four-year colleges and 
universities. The latter is offered at four-year colleges and universities but do not always lead to the 
bachelor’s degree. Myriad higher education opportunities also fall under the general category of adult 
education. In such situation, more and more students lost positive to learn, and how to incentive to learn 
becomes important in college.  
Maslow’s hierarchy of needs is most often displayed as a pyramid. The lowest levels of the pyramid 
are made up of the most basic needs, while the more complex needs are located at the top of the pyramid. 
Needs at the bottom of the pyramid are basic physical requirements including the need for food, water, 
sleep and warmth. Once these lower-level needs have been met, people can move on to the next level of 
needs, which are for safety and security. 
© 2011 Published by Elsevier B.V. Selection and/or peer-review under responsibility of ICAPIE Organization 
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But to college students, the Maslow’s hierarchy of needs theory will have a little change. This paper 
surveyed lots of students to catch their needs type, and found: there are just a few students are in the 
physiological needs, and also not so many students are in the security needs as in the society. For you can 
see, the college circumstance is a different situation from the whole society.  
The types of needs in college are variety with that in the whole society. As people progress up the 
pyramid, needs become increasingly psychological and social. Soon, the need for love, friendship and 
intimacy become important. Further up the pyramid, the need for personal esteem and feelings of 
accomplishment take priority. And for the college the students, they can entrance the university or college, 
that means they probably exceed the first two class of needs. The changes are shown in the diagram 1, the 
details represents as below: 
A represents Physiological Needs 
B represents Security Needs 
C represents Social Needs 
D represents Esteem Needs 
E represents Self-actualizing Needs 
Diagram1 the hierarchy of needs changes in college 
This paper surveyed a lot of students to explore their needs’ order based on Maslow’s hierarchy of 
needs theory, and also to analyze how the needs types affect the incentives to learn. The paper gives some 
diagrams to present several important factors which affect college students’ hierarchy of needs. 
According to the needs level distribution, the correct and useful incentive methods are suggested. In order 
to simplify this process, the methodology is presented, and the best appropriate methods of incentives to 
learn can be estimated according to the students’ hierarchy of needs. At the end of this paper, the 
calculation method and relevant value are discussed. 
2. The relationship between incentiveS to learn and hierarchy of needs 
2.1 Influence Factors for Iincentives to Learn  
The incentive theory says that the environment brings out behaviors. The basic concept behind the 
incentive theory is goals. When a goal is present, the person attempts to reach that goal. The goal may be 
anything from relaxing to feeling stimulated to losing weight. In order to relax, we may watch TV; in 
order to feel stimulated, we may skydive; in order to lose weight, we might go on an exercise program. 
Incentives may be tangible or intangible. An intangible incentive may involve feeling good about 
oneself, while a tangible one may involve awards or something to give public recognition. Intangible 
incentives are also known as intrinsic rewards, while tangible incentives are also known as extrinsic 
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rewards. Sometimes, one type of reward is replaced with the other. This usually happens when an 
intrinsic reward is replaced with an extrinsic reward. The students in college are so complicate group, 
need to analysis with both. 
There is also no evidence (from surveys of students) that program incentives weakened the intrinsic 
motivation to learn in school. While standard economic models suggest incentives should increase 
individual study effort, an alternative theory from psychology asserts that extrinsic rewards may interfere 
with intrinsic motivation and actually reduce effort. A weaker version of this view is that incentives lead 
to better performance in the short-run, but have negative effects after the incentive is removed by 
weakening intrinsic motivation, but we find no evidence of this when we examine test scores in the years 
following the scholarship competition (or, at least, we find that any reduction in intrinsic motivation was 
offset by other factors). Similarly, there are no statistically significant changes in students’ self-expressed 
attitudes toward school or toward their own academic ability, or in students’ time. 
Anyway, incentives partly determine students’ performance. The other actor effects: family 
background, economical, gender, grade, etc. Some students come from countryside, some come from 
downtown, and some come from aboard, but now they stay at the same colleges and lived in the same 
dorms, eat the same food in the same canteen. But in their heart, there are more different than we imaged. 
Anyway, we find the incentive method keep a close connection with the hierarchy of needs. 
2.2  The Survey of Students’ Hierarchy of Needs 
We surveyed Midwestern students and asked them to predict the satisfaction of students in Jiangsu on 
several dimensions, such as "job prospects," "climate," "personal safety," and overall life satisfaction. 
They also asked the Midwesterners to rate their own satisfaction. The professors then posed the same 
questions to actual Jiangsu students and compared the answers. The Midwest students correctly predicted 
that the Jiangsu would be happier about their weather. 
We also surveyed about one thousand students to get their needs of hierarchy. It’s based on Maslow’s 
theory, not precise attach that, but applying the theory in the college students. In the survey there are six 
common ways to get information. These are: literature searches, talking with people, focus groups, 
personal interviews, telephone surveys and mail surveys. But the following two methods we used more in 
our questionnaire survey. That is talking with students and it is a good way to get information during the 
initial stages of a research project. It can be used to gather information that is not publicly available, or 
that is too new to be found in the literature. Although often valuable, the information has questionable 
validity because it is highly subjective and might not be representative of the population. In order to make 
up for these we pay much more time to talk with more students to get information more objectively.  
“A focus group” we used as a preliminary research technique to explore students’ ideas and attitudes to 
incentive to learn. The disadvantage is that the sample is small and may not be representative of the 
students in general. 
This paper applies nine important steps in the survey. And according to the survey data, three diagrams 
are shown in the follows to express the students’ hierarchy of needs. 
①Design Methodology   
②Determine Feasibility 
③Develop Instruments 
④Select Sample 
⑤Conduct Pilot 
⑥Revise Instruments 
⑦Conduct Research 
⑧Analyze Data 
⑨Report  
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The percent of students are measured by the y-axis. Types of hierarchy needs are displayed on the x-
axis. The results are presented in the following diagrams. And in order to simplify the problem, we delete 
some indistinctively factors in analysis. We draw diagrams to show the important factors impact, there are: 
grade, gender, and practice training. 
The results are presented in the following diagram2. It compares the number of students with the types 
of hierarchy  needs: for "A" 14.3percent of male whereas 3.8percent of female thought they are only in 
the physiological needs. and 20.4 percent male and 13.5 percent female somewhat select that they are in 
the security needs. For "C," 42.9percent and 44.2 percent; for "D" 22.4percent and 38.5 percent; “A” in 
the diagram2 represents physiological needs as it’s showed in diagram1. 
As we can see from the diagram 2, there are no obvious differences between the male and female 
students on the hierarchy of needs in type “C” and type “B”, but many differences in type “A”. With these 
data we can see the distribution of hierarchy of needs but can’t connect the types of needs with incentives 
to learn. And how to connect them is an important step in this paper. Fortunately, with tremendous survey 
data we analyzed, this paper develops a model to give solution, as we can see in the follows.  
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Diagram2 Distribution of hierarchy of needs based on gender 
The x-axis of Diagram3 is types of hierarchy of needs based on grade, in order to simplify the grade 
category, we divide the grade into junior and senior. The diagram3 as show in the below represents the 
details. With a comparable combination of qualities, the ratio of students who are satisfied with "B" type 
of hierarchy of needs: for 6.7percent junior and 15.7 percent senior, somewhat satisfied with the Social 
needs. For "C", there are 22.4 percent junior and 31.4percent senior; for "D," 9.0percent junior and 12 
percent senior. The survey data show that strange: just 1.1percent students select “A”, whether junior or 
senior students, that somewhat implies the grade impact is very small, and maybe we can use the same 
methods to incentive this kind of students.
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Diagram3 Distribution of hierarchy of needs based on grade 
The practice training in society can change a lot of students’ attitude to life and satisfaction index. We 
also survey a group of students before and after their practice training. The practice training period is no 
less than one month in our survey. To compare the data before and after practice training clearly, the 
result are show in the diagram4. 
As we can see from the diagram4, there are some obvious changes before and after practice training. 
Especially the Esteem needs changes more than others. Before the period, there are 30.4percent students 
feel they can attain the Esteem needs class, but after a period of training in the society, they changed the 
attitude to life, and become reality, and not so confidence as before, they decreased their needs class. At 
least 30 percent students who had satisfied with Esteem Needs changed. After practice training, they not 
confidence as before, and can realize themselves more clearly and more reality. 
The “B” type ratio from 19.9percent to 26.6percent, at the same time, the “C” changed from 43.6 
percent to 60 percent. Whereas the “A” changed minimum, it’s from 9.1percent to 6.7percent. 
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Diagram4 Distribution of hierarchy of needs based on training 
Students in the school can’t have much economical and inspire free, and when they have chance in 
practice training, they can get the first salary and be free for the first time, then they can arrange their life 
without parents and teachers’ control. They will leave a free life in they eyes, but at the same time they 
will meet with a refusal. We do a survey for a group of this kind of students and get some precious data. 
The result shows: when students go into society, they will changed more in the first time, at whiles some 
students will even become depressed, and will gradually adapt to it with the time past. 
1340  Wenling Wu / Physics Procedia 24 (2012) 1335 – 1342
Author name / Physics Procedia 00 (2011) 000–000 
3. MODEL AND TEST 
By researching the relationship between the hierarchy of needs and incentives to learn, the paper finds 
that, the incentive methods should change with the variety of hierarchy of needs.  When the hierarchy of 
needs changed, the former incentive methods become less efficiency than before. With numerical 
experience and lots of times test, at last we find the relationships between them can be represented by 
diagonal matrix. The paper develops a model to estimate the relationships. In the model we can calculate 
value of incentives according their hierarchy of needs. This model perhaps can help us to select 
appropriate methods to incentive. 
The model is show as below: 
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   (1) 
Think of the complex relationships and with tremendous trials and test, the model is designed as the 
formal 1. In the matrix, let θ be the set of possible states of the world, and for each i∈θ, let αii (in this 
formal 1, i=1,…,5)be prior probability of the hierarchy of  needs class. Then there are exist:  1＞αii ＞0.
The paper finds this diagonal matrix can express the relationships in most cases, but the two factors (the 
hierarchy of needs and incentives to learn) are affect each other, then we use the iteration in the formula. 
And in order to equilibrium errors in the model, we set the βi ( i=1,…,5) to balance errors.
ηi stands for the hierarchy of needs class, the original value is : ηi =i （i=1, …,5）for now, ηi
reference types of hierarchy of needs. “1” represents the “A” type in diagram2, “2” represents “B” , “3” 
represents “C”, 4 represents “D”, and “5” represents “E”. 
If a student is satisfied with a lower order needs, then he is no longer concerned about the maintenance 
of the higher order needs. And also the higher order needs won’t affect him. In college there are few 
students’ hierarchy of needs arrive the Self-actualizing Needs. This can explain why the αi5 (i=1,…,n) in 
the model is showed as zero in the example as follows.  
Then the incentive value can be calculated with the following formal 2:  
∑
=
=
n
1i
iu η  (2) 
The n agents, indexed by i=1,…,5 ηi in the forma2 ηi is a result of formal1 with once iteration. The 
situation in college is not so complex, the once. iterated results can approach the correct results. 
We use the survey data of diagram2 as sample. And in order to simplify the calculation, we set the 
unimportant factors as zero, then the original value of male students’ is show as below 
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The 1 represents the “A” in diagram2, 2 represents “B”, 3 represents “C”, 4 represents “D”, for you 
can see, there are nobody lies in E, then the last line of the matrix are all zero. 
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   And with formula 1, we can calculate the male students value is:μ=2.734 
With the same method, and formula 1, we can calculate the female students’ value is: μ=3.174 
Through the calculated value, it is easy to judge whose value are higher, and in this case the female 
value are higher than the male’s. This can help us to judge appropriate method to incentive. With the 
higher value we intend to select intrinsic methods, whereas the lower value group we should select the 
extrinsic methods to incentive. In case of diagram 2, we should use bonus or scholarship to incentive 
males to incentive to learn. With female students, the moral encouragement should be suggested. 
  This is same to the senior and junior students, and also for the students after and before training. 
Through the calculate for diagram3, we can get the value for junior students, that isμ=1.179, whereas the 
value of senior students is: μ= 1.794. According to the value, it is easy to choose the appropriate 
methods to incentive to learn. For the lower value group we should use the extrinsic methods, and tend to 
choose intrinsic methods to the senior students compare with junior students. 
In general, with the model the paper gives, we can calculate the value of incentives, and the value can 
induct us to decide what’s more suited for the students to incentive.  
4. Conclusion 
The merit scholarship program we study was conducted in two neighboring Xianlin district in Nanjing. 
Separate randomizations into program and comparison groups were conducted in each district, allowing 
for separate analysis by district. In the larger and somewhat more prosperous district test scores gains 
were large among both female and male students, and teacher attendance also increased, suggesting a 
possible mechanism for the test score gains. In the smaller district, the analysis is complicated by attrition 
of scholarship program schools and students, so bounds on estimated treatment effects are wide, but we 
cannot reject the hypothesis that there was no program effect there. 
Early experimental psychology research supported the idea that reward-based incentives increase 
student effort. However, laboratory research studied behavior before and after students received 
“extrinsic” motivational rewards and found that external rewards produced negative impacts in some 
situations. For after some training and social experience, the students hierarchy of needs changed, they 
can’t satisfied with before. 
All of these research and examples show that if we just keep the eyes on simple methods to incentive 
to learn and without think of the students hierarchy of needs, there will be a lot of unpredictable things 
happened. How to avoid?  Perhaps we need to analysis the students’ hierarchy of needs before incentive. 
There is no standardization for decide which high or low just according to the model. Fortunately, the 
model can help us to estimate value with compared groups. And also this model is set up for students in 
college, but not attested to used for all the people in society. The paper discusses the better methods of 
incentives to learn in college, but not give a precise one. 
In the future, we will develop the iteration function in the model, and maybe we can calculate the 
incentive value more precisely, and can discuss more complex situations. 
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